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Fundamental Properties and Device Application of Ge/Si

Superlattices
Contract Number N0014-89-J3227

Principal Investigator: Kang L. Wang

Description of Work:
The objectives of this contract is to expand the work on the current ONR sup-

ported resr'.rch in the study of GeSii.../ISi superlattice and quantum well structures

into the electromagnetic wave generation and detection applications. The control pa-

rameters such as the band offsets as well as the strain induced critical thickness

limitation will be investigated. The band-gap engineered superlattices and quantum

structures will be designed for tunable frequency detector applications and studied

for their strain induced electrical characteristics.

Approach:
Devices to be considered for this study are based on the concept of the band-gap

engineering. In the case of Si-Ge heterosystem, strain induced tunability adds a new

degree of freedom on the structure design. The effect of strain on the critical thickness

limitation and the band offset is investigated. Resonant tunneling diodes with several

different structure, grown at low temperature are studied by tunneling spectroscopy.

Progress:
The dependence of the pseudomorphic thickness of strained Ge.Si'-, layers on

the growth temperature and the growth pressure are extensively studied. Very thick

coherently strained Ge•.Si1_. layers are successfully grown at low temperatures. After

growth, the samples are characterized by Rutherford backscattering spectroscopy and

X-ray rocking curve techniques for the structure controlability. In addition, the I-V-T

method is employed to determine the valence band discontinuity AE, in the coher-

ently strained Ge,:Sil_.,/Si heterostructures. The results obtained are in good agree-

ment with the theoretical calculations by pseudopotential method. The microwave

time of flight set-up have been completed and microwave mobility measurement of

the Si-Ge alloys are in progress.
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MEASUREMENT OF VALENCE BAND OFFSET IN

STRAINED GexSil-x/Si HETEROJUNCTIONS

S. KHORRAM, C. H. CHERN AND K. L. WANG

Device Research Laboratory,7619 Boelter Hall, University of California, Los

Angeles, CA 90024

ABSTRACT

The valence band discontinuity AE,, in the coherently strained Ge.Sil-./Si het-

erostructure is determined using I-V-T measurement. The electrical measurements of

the band discontinuity of the pseudomorphic layers are difficult due to the thin layer

imposed by the strain. Recently, low temperature growth of thick layer ( >1000 A)

of coherently strained Ge.Sil-. on Si has been achieved and thus made it possible for

an accurate electrical measurement of band offset. The results obtained axe in good

agreement with the theoretical calculations by pseudopotential method.
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